Alteration of the sodium current in cat cardiac ventricular myocytes during primary culture.
To determine the response of cardiac Na current (INa) in adult cardiac ventricular myocytes to culture, single isolated ventricular myocytes from collagenase-perfused adult cat hearts were placed in primary culture for up to 2 wk on a two-dimensional (2D) surface (laminin-coated coverslips), which allowed the morphology of the myocytes to change markedly, or in a three-dimensional matrix (3D) of alginate, in which cell shape changed only minimally. Action potentials and INa were recorded from groups of 1) freshly isolated myocytes serving as the control (day 0),2) cells maintained in 2D culture for 9-14 days (2D, day 9-14), and 3) cells cultured in alginate for 9-14 days (3D, day 9-14) with use of a conventional whole cell patch technique. Maximal upstroke velocity (Vmax) of the action potential was reduced by approximately 50% in 2D- and 3D-cultured cells relative to controls. INa in 2D- and 3D-cultured cells was strikingly different from that in control myocytes. Half-maximal voltage (V 1/2) for the chord conductance-voltage relationship was shifted approximately 15 mV negatively to that for controls in 2D- and 3D-cultured cells. INa steady-state availability curve also shifted negatively relative to controls in 2D- and 3D-cultured myocytes, but the magnitude of this shift (approximately 16-20 mV) was greater than that for the chord conductance-voltage curve.(ABSTRACT TRUNCATED AT 250 WORDS)